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DETAILED ACTION 

1. Claims 1-25 have been examined. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed on 
record in the file: Declaration and Fee as received on 5/3/02, Drawings as received on 5/3/02, 
Request to Rescind Previous Nonpublication Request as received on 1 1/21/02, and IDS as 
received on 6/21/04. 

Specification 

3. The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 

4. The applicant is requested to review the specification and update the status of all co- 
pending applications made mention of, replacing attorney docket numbers with current U.S. 
application or patent numbers when appropriate. 

Double Patenting 

5. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

6. Claims 1,6, 11, 16 and 21 are provisionally rejected under the judicially created doctrine 
of obviousness-type double patenting as being unpatentable over claims 1, 8, 15, 22 and 29, 
respectively, of copending Application No. 10/015,544. Although the conflicting claims are not 
identical, they are not patentably distinct from each other because claims 1, 6, 1 1, 16 and 21 of 
the instant application are obvious variations of claims 1, 8, 15, 22 and 29 of the copending 
application. For example, claim 1 1 of the instant application regard first and second groups of 
heterogeneous computational elements being reconfigurable to form first and second functional 
units to implement first and second functions, respectively, and further wherein if the second 
function is idle, one or more of the second group of heterogeneous computational elements are 
reconfigurable to implement the first function. Claim 15 of the copending application recites the 
same limitations as instant claim 1 1 , except that instead of first and second functions, it recites a 
system acquisition function and a communication function. The first and second functions of 
instant claim 1 1 are obvious variations of the system acquisition and communication functions of 
copending claim 15. Claims 1,6, 16 and 21 are also obvious variations of claims 1, 8, 22 and 29, 
respectively. 

This is a provisional obviousness-type double patenting rejection because the conflicting 
claims have not in fact been patented. 
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Claim Rejections - 35 USC §101 

7. 35 U.S.C 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

8. Claims 21-25 are rejected under 35 U.S.C. 101 because the claimed invention is directed 
to non-statutory subject matter. Claim 21 is directed towards software that is to perform 
configuring and reconfiguring on groups of heterogeneous computational elements. This is non- 
statutory, as there is no hardware structure claimed on which the software can be executed. It is 
suggested that claim 21 be amended to be directed towards a "computer-implemented method" 
in order to make the claim statutory. Dependent claims 22-25 are rejected for the same reasons 
as above, as they contain all of the limitations of the rejected parent claim. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

10. Claims 21 and 23-25 are rejected under 35 U.S.C. 102(b) as being anticipated by New, 
U.S. Patent No. 6,046,603, (hereinafter New(l)), including New et al, U.S. Patent No.6,09 1,263 
(hereinafter New(2)), which is incorporated by reference (see New(l), Col.3 lines 50-61). 

1 1 . Regarding claim 21 , New has taught a method for allocating hardware resources within 
an adaptive computing integrated circuit, comprising: 
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a. In response to first configuration information, configuring a first group of 
heterogeneous computational elements (see New(l), 9-16 of Fig. 1 and Col. 5 lines 
39-46) to form a first functional unit to implement a first function (see New(2), 
Col. 1 lines 13-20 and Col. 3 lines 25-42) and configuring a second group of 
heterogeneous computational elements (see New(l), 1-8 of Fig. 1 and Col.5 lines 
39-46) to form a second functional unit to implement a second function (see 
New(2), Col l lines 13-20 and Col.3 lines 25-42). Here, any rectangular group of 
computational elements can be partially reconfigured to implement any function 
or act as any functional unit the reconfiguration information requires, including 
groups of computational elements that are grouped together as functional units 
(see New(l), Col.l lines 56-60 and Col.5 lines 39-46). 

b. In response to second configuration information, reconfiguring one or more of the 
second group of heterogeneous computational elements to implement the first 
function (see New(l), Col.5 line 39 - Col.6 line 51). Because New does not 
include specific language excluding having the same function implemented more 
than once, and by teaching that any function can be implemented on the selected 
group of computational elements, New therefore allows the same function to be 
implemented multiple times as needed by the reconfiguration information. 

12. Regarding claim 23, New has taught the method of claim 21, wherein in response to the 
second configuration information, the one or more of the second group of heterogeneous 
computational elements are reconfigured to form one or more additional instances of the first 
functional unit to implement the first function (see above paragraph 1 1). Here, the group of 
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computational elements can be partially reconfigured to implement any function or act as any 
functional unit the reconfiguration information requires. Because New does not include specific 
language excluding having the same function or functional unit implemented more than once, 
and by teaching that any function or functional unit can be implemented on the selected group of 
computational elements, New therefore allows the same function or functional unit to be 
implemented multiple times as needed by the reconfiguration information. 

13. Regarding claim 24, New has taught the method of claim 21, wherein in response to the 
second configuration information, one or more of the first group of heterogeneous computational 
elements and the one or more of the second group of heterogeneous computational elements are 
reconfigured to form a single functional unit to implement the first function (see above paragraph 
1 1). Here, any rectangular group of computational elements can be partially reconfigured to 
implement any function or act as any functional unit the reconfiguration information requires 
(see New(l), Col. 1 lines 56-60 and Col. 5 lines 39-46). Because New does not include specific 
language excluding having the same function or functional unit implemented more than once, 
and by teaching that any function or functional unit can be implemented on the selected 
rectangular group of computational elements, New therefore allows the same function or 
functional unit to be implemented multiple times as needed by the reconfiguration information. 

14. Regarding claim 25, New has taught the method of claim 21, further comprising: 

a. In response to third configuration information, reconfiguring one or more of the 

first group of heterogeneous computational elements and/or the one or more of the 
second group of heterogeneous computational elements to implement a third 
function (see above paragraph 11). Here, any rectangular group of computational 
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elements can be partially reconfigured to implement any function or act as any 
functional unit the reconfiguration information requires (see New(l), Col. 1 lines 
56-60 and Col.5 lines 39-46). 



Claim Rejections - 35 USC § 103 

15. The following is a quotation of 35 U S C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

16. Claims 1-20 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over New, 
U.S. Patent No. 6,046,603, (hereinafter New(l)), including New et al, U.S. Patent No.6,09 1,263 
(hereinafter New(2)), which is incorporated by reference (see New(l), Col. 3 lines 50-61), in 
further view of Wirthlin et al., A Dynamic Instruction Set Computer (hereinafter Wirthlin). 

17. Regarding claim 1, New has taught an adaptive computing integrated circuit configurable 
to perform a plurality of functions, comprising: 

a. A plurality of heterogeneous computational elements (see New(l), 1 A-24A and 
1B-24B of Fig. 1), 

b. An interconnection network coupled to the plurality of heterogeneous 
computational elements (see New(l), Fig.l), the interconnection network 
operative to configure the plurality of heterogeneous computational elements (see 
New(l), Col.5 line 39 - Col.6 line 51), 
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c. Wherein a first group of heterogeneous computational elements (see New(l), 9-16 
of Fig. 1 and Col. 5 lines 39-46) is configurable to form a first functional unit to 
implement a first function (see New(2), Col.l lines 13-20 and Col.3 lines 25-42), 

d. Wherein a second group of heterogeneous computational elements (see New(l), 
1-8 of Fig. 1 and Col. 5 lines 39-46) is configurable to form a second functional 
unit to implement a second function (see New(2), Col. 1 lines 13-20 and Col.3 
lines 25-42), 

e. Wherein one or more of the second group of heterogeneous computational 
elements are reconfigurable by the interconnection network to implement the first 
function (see New(l), Col.5 line 39 - Col.6 line 51), Here, the group of 
computational elements can be partially reconfigured to implement any function 
the reconfiguration information requires. Because New does not include specific 
language excluding having the same function implemented more than once, and 
by teaching that any function can be implemented on the selected group of 
computational elements, New therefore allows the same function to be 
implemented multiple times as needed by the reconfiguration information. 

18. New has not explicitly taught wherein if the second function is not currently used, one or 
more of the second group of heterogeneous computational elements are reconfigurable by the 
interconnection network to implement the first function. 

19. However, Wirthlin has taught the reconfiguring of groups of computational elements 
(instruction modules) so as to replace idle instruction modules at run-time, thus improving the 
partial re-configuration speed and overall throughput of the system (see Wirthlin, Sec. 2.2). 
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Because New has taught a method of partial reconfiguration of groups of computational elements 
(see New(l), Col. 5 lines 39-46), one of ordinary skill in the art would have found it obvious to 
modify the adaptive computing integrated circuit of New to reconfigure idle groups of 
computational elements in order to reduce the partial reconfiguration speed and increase overall 
throughput. 

20. Regarding claim 2, New in view of Wirthlin has taught the adaptive computing integrated 
circuit of claim 1, wherein if the second function is not currently used, the one or more of the 
second group of heterogeneous computational elements are reconfigurable to implement the first 
function by forming one or more additional instances of the first functional unit (see above 
paragraphs 17-19). Here, the group of computational elements can be partially reconfigured to 
implement any function or act as any functional unit the reconfiguration information requires. 
Because New does not include specific language excluding having the same function or 
functional unit implemented more than once, and by teaching that any function or functional unit 
can be implemented on the selected group of computational elements, New therefore allows the 
same function or functional unit to be implemented multiple times as needed by the 
reconfiguration information. 

21. Regarding claim 3, New in view of Wirthlin has taught the adaptive computing integrated 
circuit of claim 1, wherein if the second function is not currently used, one or more of the first 
group of heterogeneous computational elements and the one or more of the second group of 
heterogeneous computational elements are reconfigurable to form a single functional unit to 
implement the first function (see above paragraphs 17-19). Here, any rectangular group of 
computational elements can be partially reconfigured to implement any function or act as any 
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functional unit the reconfiguration information requires (see New(l), Col. 1 lines 56-60 and Col. 5 
lines 39-46). Because New does not include specific language excluding having the same 
function or functional unit implemented more than once, and by teaching that any function or 
functional unit can be implemented on the selected rectangular group of computational elements, 
New therefore allows the same function or functional unit to be implemented multiple times as 
needed by the reconfiguration information. 

22. Regarding claim 4, New in view of Wirthlin has taught the adaptive computing integrated 
circuit of claim 1, wherein if the second function is not currently used, the one or more of the 
second group of heterogeneous computational elements are reconfigurable by the interconnection 
network to implement one or more of the plurality of functions other than the second function 
(see above paragraphs 17-19). Here, any rectangular group of computational elements can be 
partially reconfigured to implement any function or act as any functional unit the reconfiguration 
information requires (see New(l), Col.l lines 56-60 and Col.5 lines 39-46). 

23. Regarding claim 5, New in view of Wirthlin has taught the adaptive computing integrated 
circuit of claim 1 , wherein if a third function is to be implemented, one or more of the first group 
of heterogeneous computational elements and/or the one or more of the second group of 
heterogeneous computational elements are reconfigurable by the interconnection network to 
implement the third function (see above paragraphs 17-19). Here, any rectangular group of 
computational elements can be partially reconfigured to implement any function or act as any 
functional unit the reconfiguration information requires (see New(l), Col.l lines 56-60 and Col.5 
lines 39-46). 

24. Regarding claim 6, New has taught an adaptive integrated circuit, comprising: 
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a. A plurality of reconfigurable matrices (see New(2), 60 1L, 60 1R of Fig. 8 and 
Col. 6 lines 5-10), the plurality of reconfigurable matrices including a plurality of 
heterogeneous computational units (see New(l), Col. 1 lines 56-60 and Col. 5 lines 
39-46), each heterogeneous computational unit having a plurality of fixed 
computational elements (see New(l), 1A-24A and 1B-24B of Fig. 1), the plurality 
of fixed computational elements including a first computational element having a 
first architecture (see New(l), 1A-24A of Fig. 1) and a second computational 
element having a second architecture (see New(l), 1B-24B of Fig. 1), the first 
architecture distinct from the second architecture (see New(l), Col. 3 lines 41-60), 
the plurality of heterogeneous computational units coupled to an interconnect 
network (see New(l), Fig. 1) and reconfigurable in response to configuration 
information (see New(l), Col.5 line 39 - CoL6 line 51). Here, any rectangular 
group of CLB's is considered a reconfigurable computational unit, and are thus 
heterogeneous as they don't have to be the same size and shape (see New(l), 
Col. 1 lines 56-60 and Col.5 lines 39-46). 

b. A matrix interconnection network coupled to the plurality of reconfigurable 
matrices (see New(2), Fig.6, Fig.7 and Col.6 lines 28-57), the matrix 
interconnection network operative to reconfigure the plurality of reconfigurable 
matrices in response to the configuration information for a plurality of operating 
modes (see New(2), Col.6 lines 32-38), 

c. Wherein a first group of heterogeneous computational units is reconfigurable to 
form a first functional unit to implement a first operating mode (see New(l), 
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Col, 1 lines 56-60 and Col. 5 lines 39-46). Here, any rectangular group of 
computational elements can be partially reconfigured to implement any function 
or act as any functional unit the reconfiguration information requires, including 
groups of computational elements that are grouped together as functional units 
(see New(l), Col.l lines 56-60 and Col.5 lines 39-46). 

d. Wherein a second group of heterogeneous computational units is reconfigurable 
to form a second functional unit to implement a second operating mode (see 
New(l), Col.l lines 56-60 and Col.5 lines 39-46). Here, any rectangular group of 
computational elements can be partially reconfigured to implement any function 
or act as any functional unit the reconfiguration information requires, including 
groups of computational elements that are grouped together as functional units 
(see New(l), Col. 1 lines 56-60 and Col.5 lines 39-46). 

e. Wherein one or more of the second group of heterogeneous computational units 
are reconfigurable to implement the first operating mode (see New(l), Col. 1 lines 
56-60 and Col.5 lines 39-46). Here, any rectangular group of computational 
elements can be partially reconfigured to implement any function or act as any 
functional unit the reconfiguration information requires, including groups of 
computational elements that are grouped together as functional units (see New(l), 
Col. 1 lines 56-60 and Col.5 lines 39-46). Because New does not include specific 
language excluding having the same function implemented more than once, and 
by teaching that any function can be implemented on the selected group of 
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computational elements, New therefore allows the same function to be 
implemented multiple times as needed by the reconfiguration information. 

25. New has not explicitly taught wherein if the second operating mode is not currently used, 
one or more of the second group of heterogeneous computational units are reconfigurable to 
implement the first operating mode. 

26. However, Wirthlin has taught the reconfiguring of groups of computational units 
(instruction modules) so as to replace idle computational units at run-time, thus improving the 
partial re-configuration speed and overall throughput of the system (see Wirthlin, Sec. 2.2). 
Because New has taught a method of partial reconfiguration of groups of computational units 
(see New(l), Col. 1 lines 56-60 and Col. 5 lines 39-46), one of ordinary skill in the art would have 
found it obvious to modify the adaptive computing integrated circuit of New to reconfigure idle 
groups of computational units in order to reduce the partial reconfiguration speed and increase 
overall throughput. 

27. Regarding claim 7, New in view of Wirthlin has taught the adaptive computing integrated 
circuit of claim 6, wherein if the second operating mode is not currently used, the one or more of 
the second group of heterogeneous computational units are reconfigurable to implement the first 
operating mode by forming one or more additional instances of the first functional unit (see 
above paragraphs 24-26). Here, any rectangular group of computational elements can be 
partially reconfigured to implement any function or act as any functional unit the reconfiguration 
information requires, including groups of computational elements that are grouped together as 
functional units (see New(l), Col.l lines 56-60 and Col.5 lines 39-46). Because New does not 
include specific language excluding having the same function implemented more than once, and 
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by teaching that any function can be implemented on the selected group of computational 
elements, New therefore allows the same function to be implemented multiple times as needed 
by the reconfiguration information. 

28. Regarding claim 8, New in view of Wirthlin has taught the adaptive computing integrated 
circuit of claim 6, wherein if the second operating mode is not currently used, one or more of the 
first group of heterogeneous computational units and the one or more of the second group of 
heterogeneous computational units are reconfigurable to form a single functional unit to 
implement the first operating mode (see above paragraphs 24-26). Here, any rectangular group 
of computational elements can be partially reconfigured to implement any function or act as any 
functional unit the reconfiguration information requires, including groups of computational 
elements that are grouped together as functional units (see New(l), Col. 1 lines 56-60 and Col. 5 
lines 39-46). Because New does not include specific language excluding having the same 
function implemented more than once, and by teaching that any function can be implemented on 
the selected group of computational elements, New therefore allows the same function to be 
implemented multiple times as needed by the reconfiguration information. 

29. Regarding claim 9, New in view of Wirthlin has taught the adaptive computing integrated 
circuit of claim 6, wherein if the second operating mode is not currently used, the one or more of 
the second group of heterogeneous computational units are reconfigurable to implement one or 
more of the plurality of operating modes other than the second operating mode (see above 
paragraphs 24-26). Here, any rectangular group of computational elements can be partially 
reconfigured to implement any function or act as any functional unit the reconfiguration 
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information requires, including groups of computational elements that are grouped together as 
functional units (see New(l), Col.l lines 56-60 and Col.5 lines 39-46). 

30. Regarding claim 10, New in view of Wirthlin has taught the adaptive computing 
integrated circuit of claim 6, wherein if a third operating mode is to be implemented, one or more 
of the first group of heterogeneous computational units and/or the one or more of the second 
group of heterogeneous computational units are reconfigurable to implement the third operating 
mode (see above paragraphs 24-26). Here, any rectangular group of computational elements can 
be partially reconfigured to implement any function or act as any functional unit the 
reconfiguration information requires, including groups of computational elements that are 
grouped together as functional units (see New(l), Col.l lines 56-60 and Col.5 lines 39-46). 

3 1 . Regarding claim 1 1 , New has taught an adaptive computing integrated circuit, 
comprising: 

a. A plurality of heterogeneous computational elements (see New(l), 1 A-24A and 
1B-24B of Fig. 1), the plurality of heterogeneous computational elements 
including a first computational element and a second computational element, the 
first computational element having a first fixed architecture of a plurality of fixed 
architecture (see New(l), 1A-24A of Fig. 1) and the second computational element 
having a second fixed architecture of the plurality of fixed architectures (see 
New(l), 1B-24B of Fig. 1), the first fixed architecture being different than the 
second fixed architecture (see New(l), Col. 3 lines 41-60), and the plurality of 
fixed architectures including functions for memory, addition, multiplication, 
complex multiplication, subtraction, configuration, reconfiguration, control, input, 
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output, and field programmability (see New(l), Col. 3 lines 41-60). Here, the first 
computational elements (1A-24A of Fig. 1) provide control functions to 
enable/disable reconfiguration circuitry, and the second computational elements 
(1B-24B of Fig. 1) provide configuration and reconfiguration functions to the 
circuit. 

b. An interconnection network coupled to the plurality of heterogeneous 
computational elements (see New(l), Fig.l), the interconnection network 
operative to configure the plurality of heterogeneous computational elements (see 
New(l), Col.5 line 39 - Col.6 line 51), 

c. Wherein a first group of heterogeneous computational elements (see New(l), 9-16 
of Fig. 1 and Col.5 lines 39-46) is reconfigurable to form a first functional unit to 
implement a first function (see New(2), Col.l lines 13-20 and Col.3 lines 25-42), 

d. Wherein a second group of heterogeneous computational elements (see New(l), 
1-8 of Fig. 1 and Col.5 lines 39-46) is reconfigurable to form a second functional 
unit to implement a second function (see New(2), Col.l liens 13-20 and Col.3 
liens 25-42), 

e. Wherein one or more of the second group of heterogeneous computational 
elements are reconfigurable by the interconnection network to implement the first 
function (see New(l), Col.5 line 39 - Col.6 line 51). Here, the group of 
computational elements can be partially reconfigured to implement any function 
the reconfiguration information requires. Because New does not include specific 
language excluding having the same function implemented more than once, and 
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by teaching that any function can be implemented on the selected group of 
computational elements, New therefore allows the same function to be 
implemented multiple times as needed by the reconfiguration information. 

32. New has not explicitly taught wherein if the second function is not currently used, one or 
more of the second group of heterogeneous computational elements are reconfigurable by the 
interconnection network to implement the first function. 

33. However, Wirthlin has taught the reconfiguring of groups of computational elements 
(instruction modules) so as to replace idle instruction modules at run-time, thus improving the 
partial re-configuration speed and overall throughput of the system (see Wirthlin, Sec. 2.2). 
Because New has taught a method of partial reconfiguration of groups of computational elements 
(see New(l), Col.5 lines 39-46), one of ordinary skill in the art would have found it obvious to 
modify the adaptive computing integrated circuit of New to reconfigure idle groups of 
computational elements in order to reduce the partial reconfiguration speed and increase overall 
throughput. 

34. Regarding claim 12, New in view of Wirthlin has taught the adaptive computing 
integrated circuit of claim 1 1 , wherein if the second function is not currently used, the one or 
more of the second group of heterogeneous computational elements are reconfigurable to 
implement the first function by forming one or more additional instances of the first functional 
unit (see above paragraphs 31-33). Here, the group of computational elements can be partially 
reconfigured to implement any function or act as any functional unit the reconfiguration 
information requires. Because New does not include specific language excluding having the 
same function or functional unit implemented more than once, and by teaching that any function 
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or functional unit can be implemented on the selected group of computational elements, New 
therefore allows the same function or functional unit to be implemented multiple times as needed 
by the reconfiguration information. 

35. Regarding claim 13, New in view of Wirthlin has taught the adaptive computing 
integrated circuit of claim 1 1 , wherein if the second function is not currently used, one or more 
of the first group of heterogeneous computational elements and the one or more of the second 
group of heterogeneous computational elements are reconfigurable to form a single functional 
unit to implement the first function (see above paragraphs 31-33). Here, any rectangular group 
of computational elements can be partially reconfigured to implement any function or act as any 
functional unit the reconfiguration information requires (see New(l), Col.l lines 56-60 and Col. 5 
lines 39-46). Because New does not include specific language excluding having the same 
function or functional unit implemented more than once, and by teaching that any function or 
functional unit can be implemented on the selected rectangular group of computational elements, 
New therefore allows the same function or functional unit to be implemented multiple times as 
needed by the reconfiguration information. 

36. Regarding claim 14, New in view of Wirthlin has taught the adaptive computing 
integrated circuit of claim 1 1 , wherein if the second function is not currently used, the one or 
more of the second group of heterogeneous computational elements are reconfigurable by the 
interconnection network to implement one or more of the plurality of functions other than the 
second function (see above paragraphs 31-33). Here, any rectangular group of computational 
elements can be partially reconfigured to implement any function or act as any functional unit 
the reconfiguration information requires (see New(l), Col. 1 lines 56-60 and Col. 5 lines 39-46). 
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37. Regarding claim 15, New in view of Wirthlin has taught the adaptive computing 
integrated circuit of claim 11, wherein if a third function is to be implemented, one or more of 
the first group of heterogeneous computational elements and/or the one or more of the second 
group of heterogeneous computational elements are reconfigurable by the interconnection 
network to implement the third function (see above paragraphs 3 1-33). Here, any rectangular 
group of computational elements can be partially reconfigured to implement any function or act 
as any functional unit the reconfiguration information requires (see New(l), Col. 1 lines 56-60 
and Col.5 lines 39-46). 

a 

38. Regarding claim 16, New has taught an adaptive computing integrated circuit, 
comprising: 

a. A plurality of heterogeneous computational elements (see New(l), 1A-24A and 
1B-24B of Fig. 1), the plurality of heterogeneous computational elements 
including a first computational element and a second computational element, the 
first computational element having a first fixed architecture (see New(l), 1A-24A 
of Fig. 1) and the second computational element having a second fixed 
architecture (see New(l), 1B-24B of Fig. 1), the first fixed architecture being 
different than the second fixed architecture (see New(l), Col.31 lines 41-60), 

b. An interconnection network coupled to the plurality of heterogeneous 
computational elements (see New(l), Fig. 1), the interconnection network 
operative to configure a first group of heterogeneous computational elements to 
form a first functional unit for a first functional mode of a plurality of functional 
modes (see New(l), Col.l lines 56-60 and Col.5 lines 39-46 andNew(2), Coll 
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lines 13-20 and Col. 3 lines 25-42), in response to first configuration information 
(see New(l), Col. 5 line 39 - Col. 6 line 51), and the interconnection network 
further operative to reconfigure a second group of heterogeneous computational 
elements to form a second functional unit for a second functional mode of the 
plurality of functional modes (see New(l), Coll lines 56-60 and Col.5 lines 39- 
46 and New(2), Col. 1 lines 13-20 and Col.3 lines 25-42), in response to second 
configuration information (see New(l), Col.5 line 39 - Col.6 line 51), the first 
functional mode being different than the second functional mode (see New(2), 
Col. 1 lines 13-20 and Col.3 lines 25-42), and the plurality of functional modes 
including linear algorithmic operations, non-linear algorithmic operations, finite 
state machine operations (see New(2), CoL3 line 66 - Col.4 line 65), memory 
operations, and bit- level manipulations (see New(2), Col.4 line 66 - Col.5 line 
11). Here, any rectangular group of computational elements can be partially 
reconfigured to implement any function or act as any functional unit the 
reconfiguration information requires, including groups of computational elements 
that are grouped together as functional units (see New(l), Col.l lines 56-60 and 
Col.5 lines 39-46). 

c. Wherein one or more of the second group of heterogeneous computational units 

are reconfigurable to implement the first functional mode (see New(l), Col. 1 lines 
56-60 and Col.5 lines 39-46). Here, any rectangular group of computational 
elements can be partially reconfigured to implement any function or act as any 
functional unit the reconfiguration information requires, including groups of 
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computational elements that are grouped together as functional units (see New(l), 
Col 1 lines 56-60 and Col. 5 lines 39-46). Because New does not include specific 
language excluding having the same function implemented more than once, and 
by teaching that any function can be implemented on the selected group of 
computational elements, New therefore allows the same function to be 
implemented multiple times as needed by the reconfiguration information. 

39. New has not explicitly taught wherein if the second functional mode is not currently 
used, one or more of the second group of heterogeneous computational units are reconfigurable 
to implement the first functional mode. 

40. However, Wirthlin has taught the reconfiguring of groups of computational units 
(instruction modules) so as to replace idle computational units at run-time, thus improving the 
partial re-configuration speed and overall throughput of the system (see Wirthlin, Sec. 2.2). 
Because New has taught a method of partial reconfiguration of groups of computational units 
(see New(l), Col. 1 lines 56-60 and Col.5 lines 39-46), one of ordinary skill in the art would have 
found it obvious to modify the adaptive computing integrated circuit of New to reconfigure idle 
groups of computational units in order to reduce the partial reconfiguration speed and increase 
overall throughput. 

41 . Regarding claim 17, New in view of Wirthlin has taught the adaptive computing 
integrated circuit of claim 16, wherein if the second functional mode is not currently used, the 
one or more of the second group of heterogeneous computational elements are reconfigurable to 
implement the first functional mode by forming one or more additional instances of the first 
functional unit (see above paragraphs 38-40). Here, any rectangular group of computational 
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elements can be partially reconfigured to implement any function or act as any functional unit 
the reconfiguration information requires, including groups of computational elements that are 
grouped together as functional units (see New(l), Col.l lines 56-60 and Col.5 lines 39-46). 
Because New does not include specific language excluding having the same function 
implemented more than once, and by teaching that any function can be implemented on the 
selected group of computational elements, New therefore allows the same function to be 
implemented multiple times as needed by the reconfiguration information. 

42. Regarding claim 18, New in view of Wirthlin has taught the adaptive computing 
integrated circuit of claim 16, wherein if the second functional mode is not currently used, one or 
more of the first group of heterogeneous computational elements and the one or more of the 
second group of heterogeneous computational elements are reconfigurable to form a single 
functional unit to implement the first functional mode (see above paragraphs 38-40). Here, any 
rectangular group of computational elements can be partially reconfigured to implement any 
function or act as any functional unit the reconfiguration information requires, including groups 
of computational elements that are grouped together as functional units (see New(l), Col. 1 lines 
56-60 and Col.5 lines 39-46). Because New does not include specific language excluding having 
the same function implemented more than once, and by teaching that any function can be 
implemented on the selected group of computational elements, New therefore allows the same 
function to be implemented multiple times as needed by the reconfiguration information. 

43. Regarding claim 19, New in view of Wirthlin has taught the adaptive computing 
integrated circuit of claim 16, wherein if the second functional mode is not currently used, the 
one or more of the second group of heterogeneous computational elements are reconfigurable by 
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the interconnection network to implement one or more of the plurality of functional modes other 
than the second functional mode (see above paragraphs 38-40). Here, any rectangular group of 
computational elements can be partially reconfigured to implement any function or act as any 
functional unit the reconfiguration information requires, including groups of computational 
elements that are grouped together as functional units (see New(l), Col. 1 lines 56-60 and Col. 5 
lines 39-46). 

44. Regarding claim 20, New in view of Wirthlin has taught the adaptive computing 
integrated circuit of claim 16, wherein if a third functional mode is to be 
implemented, one or more of the first group of heterogeneous computational 
elements and/or the one or more of the second group of heterogeneous 
computational elements are reconfigurable by the interconnection network to 
implement the third functional mode (see above paragraphs 38-40). Here, any 
rectangular group of computational elements can be partially reconfigured to 
implement any function or act as any functional unit the reconfiguration 
information requires, including groups of computational elements that are 
grouped together as functional units (see New(l), Col.l lines 56-60 and Col. 5 
lines 39-46). 

45. Regarding claim 22, New has taught the method of claim 21 , but has not explicitly taught 
wherein the second configuration information is generated when the second function is not 
currently used. 

46. However, Wirthlin has taught the reconfiguring of groups of computational elements 
(instruction modules) so as to replace idle instruction modules at run-time, thus improving the 
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partial re-configuration speed and overall throughput of the system (see Wirthlin, Sec. 2.2). 
Because New has taught a method of partial reconfiguration of groups of computational elements 
(see New(l), Col.5 lines 39-46), one of ordinary skill in the art would have found it obvious to 
modify the adaptive computing integrated circuit of New to reconfigure idle groups of 
computational elements, which includes generating reconfiguration information, in order to 
reduce the partial reconfiguration speed and increase overall throughput. 

Conclusion 

47. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Applicant is reminded that in amending in response to a rejection of claims, the 
patentable novelty must be clearly shown in view of the state of the art disclosed by the 
references cited and the objections made. Applicant must also show how the amendments avoid 
such references and objections. See 37 CFR §1.11 1(c). 

48. Wasson, U.S. Patent No. 6,433,578 has taught a heterogeneous programmable gate array 
with both structured and unstructured reconfigurable sub-arrays. 

49. Lentz et al, U.S. Patent No. 6,272,579 has taught a microprocessor with multiple 
heterogeneous processors. 

50. Sihlbom et al., U.S. Patent No. 6,653,859 has taught a heterogeneous digital signal 
processor with multiple reprogrammable logic cores. 

5 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Barry J. O'Brien whose telephone number is (703) 305-5864. 
The examiner can normally be reached on Mon.-Fri. 6:30am-4:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (703) 305-9712. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
52. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Barry J. O'Brien 
Examiner 
Art Unit 2183 

BJO 

7/12/2004 




■DDIE CHAW 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2100 



